Using a military sample comprised largely of National Guard personnel, zero-inflation negative binomial regression was applied to estimate the effects of indirect, nonface valid indicators of suicide ideation [Thwarted Belongingness (TB), Perceived Burdensomeness (PB), and Hopelessness], in predicting suicide ideation. Data from a sample of 497 military personnel (82.1% male; m age = 27.24; range = 18-59) were analyzed. TB and the interaction of TB with Hopelessness were significant predictors in the logistic regression, and in the negative binomial regression, the main effects of TB and hopelessness, and the interactions of TB with hopelessness and PB with hopelessness were significant. The findings further indicated that approximately 10% of those not reporting ideation would be predicted to be ideators. Clinically, these results indicate that, in samples reluctant to report ideation, the assessment of suicide risk may improve through the use of relevant measures that do not explicitly reference suicide thoughts.
The U.S. military has experienced a surge in its suicide rate over the past decade (Department of Defense Task Force on the Prevention of Suicide by Members of the Armed Forces, 2010). Indeed, despite an 18% decrease from the previous year (American Forces Press Service, 2014) , the 2013 suicide rate within the active component of the Armed Forces was 18.7 per 100,000 (Department of Defense Suicide Event Report, 2014). Furthermore, the National Guard saw a continued rise in its suicide rate in 2013, with 28.9 per 100,000 dying by suicide. By comparison, the 2013 suicide rate for the U.S. general population was 13.2 per 100,000 overall and 20.59 per 100,000 among men (Centers for Disease Control and Prevention, 2015) . These numbers indicate an obvious need for research into the nature and causes of suicide within military samples, and, indeed, many researchers have reported on risk factors for suicide among military personnel (e.g., Anestis & Bryan, 2013; Brenner et al., 2008; Bryan, Clemans, & Hernandez, 2012; Bryan, Morrow, Anestis, & Joiner, 2010; LeardMann et al., 2013 ).
An understanding of risk factors for suicide ideation, plans, and behavior among military personnel has obvious clinical and scientific merit; however, such work may not represent the only path toward addressing risk. Another potentially valuable area for research may be work examining methods for better identifying underreporting of known suicide risk factors among military personnel. Indeed, if a soldier is experiencing a known risk factor (e.g., suicide ideation) but opts not to report this, our knowledge of that variable as a risk factor will do little to mitigate risk. The importance of this point is highlighted by prior work demonstrating that military personnel report low levels of trust toward mental health professionals (Kim et al., 2011) , view the reporting of mental health difficulties as a sign of weakness (Pietrzak et al., 2009) , and fear that endorsing mental health difficulties will result in a negative impact on their careers (Bryan & Morrow, 2011) . Additionally, two recent studies have demonstrated that a substantially higher proportion of military personnel endorse current suicide ideation in research settings when they are explicitly told that their answers will not become known to military personnel than in standard military assessments Warner et al., 2011) . Given evidence that there are fewer nonlethal suicide attempts for every death by suicide in the military relative to the general population (Anestis & Bryan, 2013) , underreporting of suicide ideation is particularly problematic, as military personnel thinking about suicide are at an increased risk of attempting and attempts by military personnel are more likely to result in death than are attempts by civilians. Taken together, these findings point toward a number of cultural and logistical variables that lessen the likelihood that a soldier experiencing suicide ideation will accurately report on his or her thoughts.
A similar issue of underreporting of risk among high-risk individuals can be seen in recent work on older adults. In a study by Cukrowicz, Jahn, Graham, Poindexter, and Williams (2013) , the authors noted that older adults exhibit elevated suicide rates (Centers for Disease Control and Prevention, 2015) , have fewer nonlethal attempts for every death by suicide (Duberstein et al., 1999; Lynch et al., 1999) , and tend to underreport suicide ideation (Heisel et al., 2006) . This combination of heightened risk and diminished reporting mirrors that of the military. Cukrowicz et al. addressed this by utilizing zero-inflated negative binomial (ZINB) modeling not only to examine predictors of ideation, but also to develop models to detect cases of potential ideation among those that deny current suicidal thoughts. The authors noted that thwarted belongingness, the interaction of thwarted belongingness and perceived burdensomeness, and the interaction of perceived burdensomeness and hopelessness were all significant predictors of nonideation. Specifically, for every 1-unit increase in thwarted belongingness, the likelihood that a participant was a nonideator decreased by 10.5%. Similarly, as scores on perceived burdensomeness and thwarted belongingness or hopelessness simultaneously increased, the odds that a participant was not experiencing suicide ideation decreased significantly. In this sense, the use of ZINB allowed the authors to examine the likelihood that an individual not reporting current suicide ideation was actually a potential ideator based on their responses to other known suicide risk factors. The results of this study were in many ways speculative, as underreported ideation was not confirmed and actual rates of underreporting remained unknown. Nonetheless, the study provided a theory-driven and empirically derived method for estimating a vital and difficult to detect form of risk.
The decision by Cukrowicz et al. (2013) to utilize thwarted belongingness and perceived burdensomeness-variables that represent proximal risk factors for suicide ideation within the interpersonal theory of suicide (ITS; Joiner, 2005)-was important, as these variables offer theory-driven but less face valid indicators of suicide risk. As measured by the Interpersonal Needs Questionnaire (Van Orden, Cukrowicz, Witte, & Joiner, 2012) , these constructs assess feelings of being disconnected from others and not providing value to the world, but do not ask directly about thoughts of suicide. As such, it seems plausible that individuals who underreport suicide ideation may be more willing to be forthright when answering such questions. The ITS theorizes that elevations in thwarted belongingness and perceived burdensomeness, along with the presence of hopelessness (Beck, Brown, Berchick, Stewart, & Steer, 1990; Beck, Steer, Kovacs, & Garrison, 1985) that these feelings will change, facilitate the development of suicide ideation. Given this, the odds of an individual experiencing suicide ideation would presumably increase should they endorse elevations on all three of these variables, thereby indicating that individuals with such elevations who report no current suicide ideation may be underreporting suicide risk.
The primary objective of our study was to expand upon the findings of Cukrowicz et al. (2013) by applying their methodology to a large sample of U.S. military personnel drawn almost entirely from the U.S. Army National Guard. Similar to Cukrowicz et al., we hypothesized that, in the full sample, the three-way interaction of thwarted belongingness, perceived burdensomeness, and hopelessness would predict a lower likelihood of reporting no current suicide ideation, with the magnitude of the relationship between ideation and elevations in thwarted belongingness and perceived burdensomeness increasing at higher levels of hopelessness. Finally, we predicted that, within the subsample of individuals who endorsed no current suicide ideation, this same three-way interaction would be associated with an increased likelihood of military personnel being potential ideators (individuals who endorse no ideation but whose scores on related measures suggest possible underreporting of suicidal thoughts). Should the results support our hypotheses, this would indicate that measures used to assess the ITS model may serve as useful tools in identifying elevated suicide risk not only among individuals reporting traditional markers of suicide risk (e.g., suicide ideation), but also among those who may underreport those variables. In this sense, these findings could provide preliminary support for methods by which the National Guard could increase their understanding of which military personnel are most vulnerable to concealing suicide ideation. Importantly, our results would not definitively demonstrate that specific military personnel are hiding current thoughts of suicide, but rather would provide empirical support for a framework through which to think about the potential for underreported risk.
METHOD

Participants
Participants were 497 (82.1% male; m age = 27.24; range = 18-59) military personnel with complete data drawn from the baseline sample of a larger study (N = 937) aimed at examining risk factors for suicide within the military. The sample was predominantly White (68.2%), with 21.5% identifying a Black, 4.0% as Hispanic/Latino(a), and 5.8% as other. The majority of the military personnel (59.1%) reported a total annual family income of $50,000 or less. Most military personnel had either never been married (53.9%) or were married and considered their marriage active (e.g., not separated; 32.8%), and the bulk of the sample had not earned a college degree (78.5%). Nearly all military personnel (90.1%) were affiliated with the Army National Guard, with 34.6% reporting that they had never been deployed, 41.2% reporting that they were actively demobilizing from deployment during the assessment, 5.6% reporting that their most recent deployment was within the previous 1-12 months, and 17.7% reporting that their most recent deployment was more than 1 year prior to the assessment.
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Measures
Suicide ideation was assessed using the Beck Scale for Suicidal Ideation (BSS; Beck & Steer, 1991) . The BSS is a 21-item selfreport measure assessing the presence and severity of suicide ideation during the previous 2 weeks. The first 19 items assess ideation (the final two describe suicide attempts) and are summed to yield a total ideation score. The BSS has previously been administered in military samples (Pfeiffer et al., 2014) and has repeatedly been shown to exhibit strong psychometric properties (Steer, Rissmiller, Ranieri, & Beck, 1993) . The alpha coefficient in this sample was .85.
Perceived burdensomeness and thwarted belongingness were assessed using the Interpersonal Needs Questionnaire-15-item version (INQ-15; Van Orden et al., 2012) . The INQ has previously been administered in military samples (Bryan & Anestis, 2011) and has repeatedly demonstrated strong psychometric properties (Van Orden et al., 2012) . The alpha coefficients in this sample were .90 for both perceived burdensomeness and thwarted belongingness.
Hopelessness was assessed using the Beck Hopelessness Scale (BHS; Beck, Weissman, Lester, & Trexler, 1974) . The BHS is a 20-item self-report measure assessing past week negative expectancies about self and future. Items are scored in a true/false format and summed to yield a total score. The BHS has repeatedly demonstrated strong psychometric properties (Steed, 1991) . All studies funded by the Military Suicide Research Consortium utilize a pool of common data elements drawn from common measures relevant to suicide risk. As part of the common data elements, three items from the BHS were included. Internal consistency was .53 in this sample, which is low for this measure, but not unexpected given the reduced item total.
Posttraumatic stress disorder symptoms were assessed using the PTSD Checklist-Military version (PCL-M; Weathers, Litz, Herman, Huska, & Keane, 1993) . The PCL-M is a 17-item self-report questionnaire that assesses the severity of PTSD symptoms resulting from military-specific experiences. The scale yields a total score as well as subscales that correspond to the PTSD symptom clusters. The total score was utilized as a predictor in this study, with an alpha coefficient of .93.
Procedure
Military personnel were recruited to a classroom setting at a Joint Forces Training Center in the southern United States in groups of up to 25 per assessment. All military personnel provided informed consent prior to participation and all military personnel who did not wish to participate were allowed to either leave the room or remain at their seat. In an effort to minimize privacy concerns for the military personnel, the research team provided all laptop computers and their own Wi-Fi network. Military personnel completed a large series of self-report questionnaires related to suicide risk factors, psychopathology, military experiences, and other variables of interest. Each soldier was paid $20 for their participation, although regulations in place at the time of the assessment required that active duty military personnel not be reimbursed. Approval was received from all relevant regulatory bodies prior to the onset of data collection.
Data Analytic Procedure
The data were analyzed using a zeroinflated negative binomial regression (ZINB) in STATA version 9 (StataCorp., College Station, TX). ZINB is an appropriate technique when there is an excessive amount of zeros and a potential for reporting bias. With this type of data, ZINB models provide more stable estimates than do Poisson and negative binomial regression models. ZINB distinguishes those who report a zero as belonging to one of two groups-those who report zeros that are consistent with variables related to nonideation and also those who report zeros that are inconsistent with variables related to nonideation; that is, potential ideators. (Long, 1997) . ZINB has been used in a similar study on death and suicide ideation (Cukrowicz et al., 2013) . There are two models that are estimated simultaneously-a logistic regression and a negative binomial regression. The logistic regression model predicts the probability of participants being a nonideator versus a potential ideator. The negative binomial regression is for data where values are greater than zero but having accounted for the influence of those with a zero. For the criterion (suicide ideation), 92% reported a score of zero with the remaining values ranging from 1 to 17. Vuong's (1989) test should be significant in order to justify the need for a zero-inflated mode (Atkins & Gallop, 2007) , which it was at z = 3.53, p < .001. Models were built incrementally, so there was one model that only had main effects, one that added all two-way interaction terms, and one that added the three-way interaction.
RESULTS
Descriptive statistics for the variables of interest are presented in Table 1 . Data were screened for multivariate outliers using Mahalanobis distance, and none were noted. All predictors were centered before creating interaction terms.
The estimates for the ZINB are presented in Table 2 . The main-effects only model was significant, Wald v 2 = 10.6, p = .032. Significant predictors were thwarted belongingness and PTSD in the negative binomial regression and thwarted belongingness, PTSD, and hopelessness in the logistic regression. The model that added all two-way interaction was significant, Wald v 2 = 34.9, p < .001. For the negative binomial regression, there were significant main effects for thwarted belongingness (b = À.09, p < .001) and PTSD (b = .03, p = .01) and two-way interactions for hopelessness* thwarted belongingness (b = .08, p < .001) and perceived burdensomeness*hopelessness (b = À.11, p =. 03). For the logistic regression, there were significant main effects for thwarted belongingness (b = À.17, p = .01) and hopelessness (b = À1.36, p = .01) and two-way interaction for hopelessness* thwarted belongingness (b = .19, p = .012).
The model that added all the threeway interaction was significant, Wald v 2 = 46.9, p < .001. For the negative binomial regression with the three-way interaction, there were significant main effects for thwarted belongingness and PTSD and twoway interactions for hopelessness*thwarted belongingness and perceived burdensomeness*hopelessness. For the logistic regression, there were significant main effects for thwarted belongingness and two-way interaction for hopelessness*thwarted belong ingness. The three-way interaction, however, was not significant and so the model with the two-way interactions was interpreted for parsimony.
As can be seen in Figure 1 for the twoway interaction, lower levels of thwarted belongingness when coupled with lower levels of hopelessness increase the probability of nonideation. For the main effect, as 
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thwarted belongingness and hopelessness increase, the probability of nonideation decreases. As the logistic regression is predicting the probability of a zero (nonideation) versus a one (potential ideator), the negative coefficient indicates values moving away from predicting zero. Lastly, predicted probabilities for the 92% (458) nonideators were examined to see how many the model would predict had a score of one on suicide ideation. Of the 458 nonideators, 46 (10%) were predicted to have a value of one; that is, potential ideator.
DISCUSSION
The primary aim of this study was to predict potential underreporting of suicide ideation among Army National Guard personnel using theory-driven suicide risk factors (thwarted belongingness, perceived burdensomeness, hopelessness) assessed through items that do not directly ask about suicidality. Consistent with the model proposed by Cukrowicz et al. (2013) and with the ITS (Joiner, 2005) , we anticipated that the three-way interaction of thwarted belongingness, perceived burdensomeness, and hopelessness would predict a lower probability of an individual experiencing no current suicide ideation.
Our results were partially consistent with our hypotheses. In our negative binomial regression, which included data from all participants, increased thwarted belongingness predicted a lower likelihood of military personnel experiencing no current suicide ideation. Specifically, with each unit increase in thwarted belongingness, there was a 9% decreased likelihood that that individual was predicted to truly be experiencing no thoughts of suicide (e.g., vs. potential ideation). Furthermore, this relationship was moderated by hopelessness such that high levels of each variable predicted significantly lower odds of experiencing no ideation. In our logistic regression for zero inflation, which included data only from individuals who reported no current suicide ideation, thwarted belongingness and hopelessness both significantly predicted a lower likelihood of experiencing no current suicide ideation (vs. potential ideation). Among military personnel reporting no current suicide ideation, each unit increase in thwarted belongingness was associated with a 16% reduction in the likelihood of being predicted to not be experiencing suicide ideation. Similarly, among military personnel reporting no current suicide ideation, each unit increase in hopelessness was associated with a 75% decrease in the likelihood of being predicted to not be experiencing suicide ideation. Consistent with our negative binomial regression and with the findings of Cukrowicz et al. (2013) , the interaction of thwarted belongingness and hopelessness was also significant, with higher scores on each variable associated with a lower likelihood that a soldier who reported no current suicide ideation was predicted to be experiencing no current suicide ideation. The salience of these results is highlighted by the fact that our results also indicated that 10% of the military personnel who endorsed no current suicide ideation may have beenbased on their responses on other predictors-falsely denying the experience of suicide ideation. Although a relatively low number, the clinical implications of that finding are profound, in that it indicates that up to 10 of every 100 military personnel reporting no thoughts of suicide may be underreporting, thereby severely limiting the ability of risk assessment protocols to accurately identify those in need. Undoubtedly some military personnel who openly endorsed suicide ideation exhibited low scores on one or more of our indirect indicators. Should military personnel openly endorse suicide ideation, however, this obviously high-risk response would take priority over low scores on indirect risk factors (e.g., perceived burdensomeness) in suicide risk assessments. As such, our results 
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would not fuel false negatives in risk assessments. Indirect risk indicators would serve to supplement direct measures of ideation, not replace them. These results highlight the potential utility of implementing less face valid measures of suicide risk within National Guard personnel in an effort to develop a clearer sense of which military personnel are most likely to be falsely claiming not to be experiencing current suicide ideation. Given that logistical barriers limiting the potential for regular nonmilitary assessments of suicide risk among military personnel, the military must develop methods of assessing risk within the limitations of the current environment (logistical and cultural barriers limiting the likelihood of openly admitting suicide ideation). Although other methods have been proposed for this purpose (e.g., implicit association tasks) and legitimate limitations exist with this methodology, the ease of interpretation and portability of short self-report measures may ultimately prove a more realistic method for wide-scale implementation across military settings. Our results thus speak to the potential value of a small but possibly powerful change in risk assessment procedures within the National Guard, with assessors paying close attention to scores on specific constructs (thwarted belongingness and hopelessness) that may be indicative of underreported ideation.
The nonsignificant results for analyses including perceived burdensomeness was surprising given previous research demonstrating that this variable is particularly important in military samples (Bryan et al., 2012) relative to thwarted belongingness; however, recent work has demonstrated that thwarted belongingness appears to be at least an equally robust predictor of ideation within National Guard samples (Anestis, Khazem, Mohn, & Green, 2015) . Our results do not necessarily speak to a less important role for perceived burdensomeness in understanding suicide ideation within the Army National Guard, but rather a lesser role for this variable in predicting the false denial of ideation. Given that items assessing perceived burdensomeness discuss the notion of others being "better off" if the respondent were not around, this may indicate that military personnel who underreport ideation are also less inclined to openly endorse thoughts related to others benefiting from their disappearance. Nonetheless, future work should continue to consider the applicability of perceived burdensomeness within the National Guard in particular and the military more broadly.
Given our stance that our findings indicate that many military personnel under report ideation and that indirect indicators may improve our assessments among such individuals, one reasonable expectation might be that we would provide a cut score upon which to base risk assessments using measures such as the INQ and BHS. To our knowledge, no empirically derived cut scores exist for these scales and our results do not provide sufficient data upon which to base such suggestions. Furthermore, we are not suggesting that openly endorsed ideation be ignored and replaced fully in risk assessments by indirect indicators, but rather simply note that, among military personnel who do not openly endorse suicide ideation, clinicians may be well served to notice scores well above the mean on relevant indirect risk factors such as those highlighted in our results.
Our findings are not without limitations. First, because our data drew from the common data elements of our funding source, only a shortened version of the Beck Hopelessness Scale was utilized. The psychometric properties of this version are untested, which raises questions regarding the extent to which our findings would parallel those involving the full measure. That being said, the fact that the shorted version was a robust predictor of ideation status mitigates these concerns, as it indicates that a shorter (and thus more easily administered) version may prove useful in military risk assessments. Furthermore, as discussed by Cho and Kim (2015) , alpha coefficients below .70 do not necessarily render an indicator invalid, and in fact, very high alpha may come at a cost to validity. Second, we relied entirely upon self-report questionnaires. Such approaches make assumptions about a participant's understanding of the items and willingness to answer honestlyindeed, our model was developed to test for potential dishonesty in reporting-however, such approaches also provide a quick, inexpensive, and easy to administer and interpret method for addressing suicide risk. Third, our sample was drawn almost entirely from the Army National Guard. Although this component of the military has been shown to have a particularly highly elevated suicide rate, this sample nonetheless limits the generalizability of our results across the military at large. As such, future work should attempt to replicate our findings in other branches. Fourth, our choice of the BSS as a measure of ideation and the use of a dichotomous score (0 vs. 1 or higher) may have represented a suboptimal choice in that not every score of 1 is indicative of the same cognitive experience or particularly severe ideation. That being said, our goal was to predict potential underreported ideation at any level so as to provide preliminary evidence of less face valid but easy to administer tools that might increase the utility of suicide risk assessment protocols in a high-risk sample prone to underreporting their own risk. Lastlyand perhaps most importantly-the nature of our question renders it somewhat difficult to answer in that we cannot truly confirm that any specific soldier falsely denied suicide ideation. Indeed, it remains possible that-at least at the moment they were completing the protocol-military personnel who did not report ideation truly were not experiencing thoughts of suicide regardless of their scores on other related measures. In this sense, our results need to be understood as potentially valuable indicators of underreported risk rather than variables proven to provide such insights. In some ways, this issue represents perhaps the most difficult problem facing suicide research-our inability to understand risk when it is not openly endorsed and a tendency of many at great risk not to report it-and we are hopeful that our approach, theory-driven and empirical in nature, represents an important resource, even as we acknowledge its limitations.
Despite these limitations, we believe our results maintain substantial value. Clinically, the results provide at least a preliminary roadmap for the military to address the problem of underreporting of suicide risk among military personnel. Such efforts could help address the military suicide rate by increasing focus on an understudied high-risk group: military personnel who wish to die but do not wish to report this fact to others. Scientifically, the results speak to the utility of at least portions of the ITS variables in identifying high-risk military personnel unwilling to come forward with their ideation. These results also speak to the possibility that addressing underreporting of ideation may not always require the implementation of technology (e.g., laptops capable of administering implicit association tasks) that may prove expensive, difficult to access in some settings, and vulnerable to mechanical problems. In this sense, the pragmatism of this approach may mitigate the obvious limitations of self-report methodology. Ultimately our results highlight the magnitude of the problem of underreporting of suicide ideation while also offering a potential path toward mitigating risk among those who do not wish to report their suicidal thoughts. Barring a seemingly implausible and fundamental shift in the manner in which the military assesses risk (e.g., implementation of civilian clinicians who assess risk and do not report results to the military), alternative methods are needed for increasing the sensitivity of current risk assessment approaches within the military. Our results offer a quick, inexpensive, and highly portable solution to that problem.
